Abstract In a pilot study, young people in slums in Kampala, Uganda received an HIV prevention program (Street Smart) and were randomized to receive vocational training immediately (Immediate) or four months later (Delayed). Youth were monitored at recruitment, 4 months (85% retention), and 24 months (74% retention). Employment increased dramatically: Only 48% had ever been employed at recruitment, 86% were employed from months 21 to 24 post recruitment. Over two years, decreases were recorded in the number of sexual partners, mental health symptoms, delinquent acts, and drug use; condom use increased. Providing employment in low income countries, in conjunction with HIV prevention, may provide sustained support to young people to prevent HIV acquisition.
Introduction
Nearly one million young people aged 15-24 years are infected with HIV in sub-Saharan Africa [1] . Existing HIV prevention programs based on cognitive behavioral intervention approaches have only been efficacious for subgroups of young people [2] . More attention has now been focused on the social determinants of HIV, given our failures. High unemployment among young Africans is a key social determinant of risk [3, 4] . Without a pathway out of poverty, it is unlikely that young people will be motivated to remain free of HIV, as poverty creates vulnerability to premature death, survival sex, and sex without condoms [5] [6] [7] [8] [9] .
We initiated a pilot study examining the pre-post differences in HIV risk acts, when both traditional prevention programs and vocational training are provided. We selected Street Smart, a small group, 10-session, evidence-based intervention adapted for high risk Ugandan youth (Nsindikanjake) [10] [11] [12] [13] . The Ugandan collaborative partner, Uganda Youth Development League (UYDEL) serves predominantly homeless youth. Street Smart directly tries to reduce sex, alcohol, and drug use transmission-related acts. Street Smart does not address youth's economic challenges. Therefore, we added vocational training by local artisans in an apprenticeship model as part of the intervention. Thus, this pilot study examines the added value of vocational training provided to urban Ugandan youth, who have received Street Smart, a traditional HIV prevention program.
Methods
The Uganda Youth Development League (UYDEL), a nongovernmental organization, implemented the project under the auspices of the University of California, Los Angeles, Institutional Review Board. From February, 2005 to January, 2006, 100 youth were recruited from two different youth centers in the slums of Kampala, Uganda. Even though the United Nations' definition of youth is 15-24 years, the youth in our study were aged 13-23 years. Participants were assessed at baseline, 4, and 24 months later. Youth were randomized to an Immediate Vocational Training (N = 50 youth) or Delayed Vocational Training (N = 50 youth) delivered 4 months later. All youth across conditions received the 10-session Street Smart HIV prevention program [12] , adapted for delivery by the UYDEL-UCLA team. Youth in the Delayed Condition received vocational training after a 4-month follow-up assessment was completed. The Delayed Intervention was not delayed longer than 4 months for three reasons: (1) We had anticipated the vocational training to be completed by this time, but it was not. Our IRB application committed to providing the training after 4 months. (2) The funder required expenditure of all funds within one year, not allowing us to delay longer than 4 months (funds were later secured for the 24 month followup assessment). (3) Youth were highly motivated to participate and were often engaging in risky, delinquent acts while waiting for the intervention to be initiated. Delay would be unethical.
The final assessment was administered at 24 months, after all youth had received Street Smart and vocational training. Figure 1 summarizes the project's design.
Assessment
Assessments were conducted by interviewers who were trained by UCLA. The training covered a detailed review of the content of each question, ethics training, emergency procedures, and mock interviews. Monitoring and supervision was carried out by the Ugandan team. Each participant's initial assessment and the 4-and 24-month follow-up assessments were conducted by the same interviewer. Retention was 85% at 4 months and 74% at 24 months.
At each assessment, ''recent'' referred to ''the last three months.'' The primary outcomes were youths' responses to:
(1) The length and type of employment. At baseline, employment referred to ever having a job. At the 4 and 24 month assessment, it referred to having a job recently. (2) Recent sexual risk behaviors were reported as whether youth had sexual intercourse (1) or not (0); the number of sexual partners, and the number of vaginal or anal sex acts with each partner up to the last 10 partners. Youth also estimated the number of sex acts for which condoms were used.
Secondary outcomes were:
(1) The sum of 10 recent delinquent behaviors (e.g. robbed someone, threatened someone, started fights, vandalized, etc.). (2) Recent alcohol or marijuana use, rated as used (1) or not (0); hard drug use was rated as used (1) or not (0). 
Intervention
Vocational training consisted of apprenticeships with local artisans for training in hairdressing, catering, tailoring, mechanics, electronics, carpentry, cell phone repair, and welding. Youth attended classes regularly for 4-8 hours, 5 days a week; no more than five youth were assigned to each artisan. Artisans received a 5-day training and topics included: how to talk to youth, conflict resolution, HIV prevention, how to have conversations with youth about HIV and how to cope with unprofessional behavior (e.g., tardiness, hygiene problems). The Street Smart HIV intervention program was delivered to youth over 10 weeks. Members of the intervention team (a different staff from the assessment team) had substantial experience working with youth. Their education ranged from high school to having Masters degrees. The Street Smart facilitators were trained by UCLA staff in the 10-session intervention. Training was intensive over a 5-day period. Mock sessions were conducted for each session, similar to the strategy used by the NIMH HIV Multisite Prevention Study [17] . Additionally, the intervention facilitators received training on the epidemiology of risk behaviors, ethics, and emergency procedures. They were monitored over time and supervised by the UYDEL team.
Unexpectedly, only 38% of youth in the Immediate Condition completed their vocational training by the time of the 4-month follow-up assessment. Therefore, most youths were continuing to receive vocational training at 4 months. The effects of vocational training are assessed in a pre-post fashion for both the Immediate and the Delayed Condition at 24 months.
Analysis
The intervention's impact on employment at follow-up was evaluated by logistic regression, controlling for age, gender, and lifetime history of employment. Random-intercept regression (RIR) models evaluated pre-post measures. A random intercept was included to account for correlations between repeated assessments of each participant's reports. Model covariates included an intercept, age, gender, indicators for assessment point and intervention condition, and an interaction between assessment point and intervention status. The interaction term measured the intervention effect (i.e., the relative change over time for the intervention condition compared to the control condition). At two years, the McNemar test evaluated outcomes that are expressed as percentages. Table 1 summarizes the outcome measures by intervention condition at baseline and four months. Youth in the Immediate Condition were on average two years younger (18 vs. 20, t = 3.72, P \ 0.001) and more likely to be female (60 vs. 38%, v 2 = 4.84, P = 0.028) than in the Delayed Condition. Because of these differences, age and gender were controlled for in analyses of the intervention effect. Youth in the Delayed Condition were also more likely to be sexually active (80 vs. 58%, v 2 = 5.13, P = 0.024), were less likely to be abstinent or using condoms all the time (29 vs. 54%, v 2 = 6.17, P = 0.013), and had slightly more social support (26.8 vs. 23.3, t = 2.44, P = 0.016) than the Immediate Condition at the baseline interview. Thus, youth in the Delayed Condition had more risky profiles at baseline. Within each condition, the baseline demographics of employment and risk characteristics were similar at 4 and 24 months. There were no selection effects in who were successfully followed over 24 months.
Results
At four months the youth in the Immediate Condition were more likely to be employed, reported significantly greater increases in their quality of life, and greater increases in social support, despite reporting less support at baseline than the youth in the Delayed Condition. Significantly fewer delinquent acts were reported in the Immediate Condition, although a decrease in delinquent acts was seen in both conditions. There were no significant differences in sexual risk across conditions at the 4 month follow-up interview. Table 2 provides estimates for outcome measures assessed at baseline and the 24-month follow-up. Because participants in both arms of the study had received vocational training by that time, it is not possible to make comparisons of employment by intervention status. No statistical testing was performed for employment, as comparable measures were not taken at the baseline and follow up. We did note, however, a dramatic increase from 48% having worked at any point in their lifetime prior to recruitment to 83% having worked consistently in the 3 months prior to the 24-month assessment. There were significant decreases over time in the number of sexual partners, decreases in conduct problems, increases in abstinence and condom use during sex and increases in social support. These improvements were similar across conditions. Mental health symptoms were stable from baseline to 24 months, but alcohol and marijuana use and hard drug use decreased significantly during that time.
Conclusion
The study's sample size, baseline differences and the inability to ethically delay the intervention beyond 4 months significantly limits any generalizations from this study. Even so, in a country with high lifetime unemployment, our observations suggest that the combination of vocational training and HIV prevention skills may be very useful in supporting the impact of HIV prevention programs. Four months after beginning vocational training, the young people receiving vocational training showed reduced delinquent behaviors and greater improvements than control participants in employment, quality of life, and social support. Both conditions demonstrated such improvements at 24 months, especially sustained employment and also a significant reduction in the number of sexual partners and increased abstinence and condom use. The decreases in alcohol, marijuana use, and hard drug use were clinically significant. Larger trials of HIV interventions addressing social determinants of HIV are warranted [3] . 
